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-;i/-3-'f;i/-/5-D-^i/3^7;i/i")Dry^7J'f K ; 

4- ((4-7PWl/7zr;i/) - 5- ( h U 7;i/*P.>W]/) -lH-£5 

4- ((4--f yrpwi^) -5 - (HJ7;i/5j-p^;v) -ih 
-b'^y-;i/-3-'f;i/-/?-D-7*;i/P^77^h*e7P^y^7'S/f h* ; 
4- ((4-e-;i/7x-;i/) - 5- ( h U 7fr*n**)V) -lH-K^y 

4- ((4-if-;i/7ir;H^5 L ;v) - 5- ( h U 

7— ;i/-3-^;i/-i5-D-^;mt:77^ ^nry^T^y h* ; 

4- ((4-^f^7xzjv) x^-;i/) -5 - ( hU7;i/^P^f-;v) -ih- 

4- ((4-xf^7i-;v) x*/i>) -5 - (hU7;i/^-P^^;i/) -m- 

■£5*/— ;]/-3--f ;i/-/5-D-7";VP^7 7^ 1««>n— K ; 

4- ((4-7DWt7xz;v) x^;i/) -5- (h V7)l*u*3-)\s) -1H 

-K5V/-;i/-3-' f;V-/5-D-7";VP^^7^h*«7P-y77^y K ; 

4- ((4HV7dwW7x-;v) x^-;v) -5- ( h U7;u^-p^^;i/) 
-lH-tv\/-;i/-3-^;i/-/?-D-7>3t:77^h*^P-y7T^y h* ; 
4- ((3-^^W7x-;v) x^;i/) -5- (hU7;i/*n^^;i/) -1H-K 
7y-;i/-3-^;i/-/5-D-^;v^t:7y ^h'^Pxy^T'^iy K ; . 
4- ((3-x^ft7x-;v) -5- (hU7;v^-P^^;i/) -lH-tr 
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4- ((3-7DWt7i-jl/) xfvfl/) - 5- (h V 7 )V*U -1H- 

4- ((3-^f V7D ^;i/f3T7 x^V) - 5- ( h U 7;i/^"D^^;i/) - 

1H- Y. =7 "J— )]/- 3--f ;i/-/3-D- 7>P £7 ^ 5/ h* t> D n y ? 7^ y h* ; 

4- ((4-^f;W7i-^) -5- ( h ';7;m-d^?-;i/ 
x^-;i/ 4- ((4-^f;vW7i-;i/) - 5- ( h U7WD^f;i/ 

4- ((4-^Wt7i-;i/) -5 - (hU7MD^f;i/) -ih 
-£5- 3 - 0-/3 -D -401/3 £7 y s/ F ; 
4-((4-x^;i-7i-;i/)^^i/) -5-( b U7;w^-D^^;i/) -lH-^7\/-;v-3- 

4- [(4- xfjV7ixjv) -l-^>^;i/-5-hU7;v3j-P^ 

4> - [(4 s - i^7iz;i/) j>^;i/] -1' -^>i?)l-5' -M)7;i/ 
^p^^lz-lH-K^^-^-a' -0- (6-*;^^h^^» -/3-D-? 

4- [(4-x^;i/7ix;v) -1- [(4-^ h*i/7xx;i/) 

-5- b •;7;^p^^;i/-iH-t77*-^-3-o-/?-D-^;i'U^7ys/ 

4' - [(4-x^-;i/7x-;i/) -1' - [(4* h^>7ix;v) ^ 

-5' -hV7Mn*?jl-m-V7'J-»-3' -0- (6-a;i4* 
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3-0-/3-D- £7 ^ 3/ h* ; 
4> - [(4' - xf;i/7xr;v) -1' -7i-;i/-5' -HJ?;^ 
d^^1/-1H-^7^-3' -0- (6-#;WO<l^>) -/?-D-?> 

4' -[ (3' -7)v*u-v h3pi/7x^;i/) ^^l/l-i'-^VT-Dtr^-S'-^ 
K; 

4-[ (z-7;vtn-4-^h^^7x-;v) ^^1/]-HV7d^-5-^W 

4'- [(2-7;V^-P-4-^ h^7x^l/) ^^] -1' -^vrnK/lz-S' - 
4 _[ (3-7MP-4-^^V7x^V) ^^;i/]-WV7'Plf;i/-5-^5 L ;WlH 
- V/— ;i/-3'-0-(6-*^*^ h 0 -1-^3 £ 5 ^ * h\ 
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(2) (3) 



4-[ (4-x?;i/7i-;i/) ^/uHlM v7De;]/-5'-^;i/-lH-t^./- 
;t>-3-0-/?-D-^;to£5y i/ Ko 
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O 




+ 




OH 



(4) 



(5) 




(6) 



(2) 



*mM®fc&m (2) T-^n^<b^rt){is mz\z, lz-vm kd-4- cu- 

-5- ( MJ7;m-d*?-;i/) -3H-£?\/-;i/-3 

(4) (J. Med. Chem 1996, 39, 3920-3928 tfB^O^T-iiSO t 2,3,4, 

6-x h^-o-^-fe^;i/-a-D-^;i/3tr7^>>;i/^Dv-f h (5) £#»j';>>a# 

HSU fl>7-0-7-femFI#: (6) d©*^#:^7jc^b* 'J £ 
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HMB&lfaft«-(3) -cftSnftilMMWts [(4- 
xryi/) * - 5 - C h U * -a-** V-*-3-*> 

(7) (J. Med. Chem 1996, 39, 3920-3928 KB*©***"*) 

h 7 tFD7 7^ hU7xr;^7rA 7V^^>»^^ 
BAD) fcl.BIMK*m, ^T^57^ft«flV>t«IU 

(15) *«ti*fts*titts 1 ' 2 " i?b KD " 4 " c(4 
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(7) ©^Wtfttert-r^^^S/y^n^-f KT?ftttl/C(10)fcb 

^ steggjfcfc ^;i/T;vn t: 5 vMi/±©g*fcEjfc£*T ( 11 ) 

ttzzttftzzo (ii)©m*ft*fflrcBM!aibfc©*fcN 2,3, 

4,6-^ h 5-0-7tf )l/-o-D-^3 ; 5/A^P7'f h* (5) kJK»*U^^ 

"C»«U 5r h5-0-7-fef ;p+M# (13) *WC*«fl33b y 
K«trr*c fcfc i D (14)£ft*C fctf *#£>ftfc(14)© 1 M^gtc* 
PD^^^^«^-&Sc:J:tJ:D(15)^?»ci:* s, rt5o 




22 



WO 02/36602 



PCT/JP01/09555 



xmwto&fo (2i) ti^tis^tt m^^tz-y 

7i-ji/)^ ^;i/]-5-^ ^;v-3H-t7V-;v-3-5j- >( 17) s c £ #-e § %<> )k 

o (19)©^>y;VfiW****»HftTv 2OXPd(0H)2i TfJB4««bT(20)i:l/Ts 
&lrv?(20)© 6 flfcdcga&fca 'J p fcC J: 
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HO°"X '"OH 

OH (21) 
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#$§BjGDfo£$) (27) T-H£ftSfcl^ft> 0J*tts 7* mm^)Vb 3-7 

K^>T-il^£tf£c:2:K:<i:tK l,2-^b kd-4-[(3-7;m-d-4-^;1/7x 

^;i/]-5-^ ?-;i/-3H-t^ \/-;i/-3-*M23)<H§3 £ S §o 
> WCioT 2,3,4,6-0-xh7T-fef-;i/-a-D-^;i/=it:7 7S/;i/7*DT^ 

3 CI 5o (25)©7-fe?-;U&^»£ IN LiOHT-MMbt(26)i:U ^ 

T- ( 26 )(D 6 tok^fc n >J ^ > +^ 7 p d *;i/*®fc£ * £ z 1 J; D ( 
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N ti-rtt-Ym&m-Tbtw n<jvgtbT\±0mZs ^mm^^2ooy 

1&m<0-1Bt& (1A) Xtt(lB)'.T?^*n5ft^i«l6©^JIB*J«W»S»^x 

^£Am s siQ«x h»;x^/ur§x 1^-^75^ mux tr^u 
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mfiKA-Bfefc D ©£4**: UT^Pfe#©^T- 1 /z g~ 1 0 
©H^tO. 0 1 Ag~l gfcfflV^o 

Ms mmm, mmu mmm*zm*.m. nmzwmm 

N 7^7^^ h7#>K i/ir^s hKn^r^7 e D^;i/-k;i/ 
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s ^>'J*s flHbttftrtiMfftft %G$}t\sX&&M&£.Wi}nt2>z tiffins fix 

4- ((4-^f;i/ft7ir;V) - 5- U7;i/to^f;i/) -1H- 

3 - o - /? - D - t: '5 j h* 

Xgl 

4'- ((4'-^f;v^7i-;v) -5'- (M)7;i/#cM^;v) -l 

H-t?7^-;V-3'-0- (2, 3, 4, 6-0-fh77W) -0-1)-? 

l,2-^th*D-4- ((4- i ^W*7x-^) -5- (M>7;k*D 

-3B-t^y-;b-3-;fr>519mg(1.80iDmol) (J. Med. Chei 1996 , 39, 
3920-3928 fcl3tt©£$&U»JBl)s 2 , 3,4, 6 - 0 -r h 5 7*9 fr- a - 
D-^^;W1/7d^ Y 1.258g(3.06mmolK^'fb^>^;Vh U-n-7* 
^l/^y^-^A 112mg(0.36nimolK Jfcft*U»7& 1.244g(9.0mmol)C7k O.M 

DD^l/A 4mL 4j&D*n 21 IBHIlJlfcbfc. £«7&> 1 0 
t?pH7tiSU £DbWA5mL*iD*.fc8U *i4lif*U £$Uf£fS*n 
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M*4ml* «Sfp*JB*4inL©**C«»bfc. at7WfWT!«lfc ft 
«U ^'J»^A^P?f^7.^- (*pp*;W>:**;-*=20:l 
(V/V)) CiD»«U 4»-( (4'-^»^x^) 5»- (bU 

7/l,*P**» -iH-t:^-;v-3'-o- (2, 3, 4, 6-0-rh77^ 
-0-D->?frzi YLvJis |to«Jtfi«itt*870iiig(1.43»l)*f»ft« 
>H-NMR (300MHz, DMS0-<ff) <5: 1.92<3H, s), 2.03(3H, a), 2.05(3H, s), 2.10 
(3H, b), 2.45(3H, s) s 3.74(2H, s), 4.21(1H, dd, J=2.4, 12.6Hz), 4.28(1H, 
dd, J=4.2, 12.6Hz), 5.19-5.28(4H, ■), 5.41(18, d, J=6.3Hz), 7.09(2H, d, 
J=8.1Hz), 7.16(01. d, J=8.1Hz). ESI-MS(m/z) :619[(M+H) + ], 617[(M-H)1 
182 

4- ((4-^;^7i^) -5- (h;?**-****) -1H- 

4 >_ ( (4'-^;^7x-;v) *m) -5'- (hU7/i*-njWiO -l 

H _^y_;V_3'-0- (2, 3, 4, 6-0-r>77^1/) 
;VP1^7 ^5/K©«Hft*-f ^ 804mg(1.30nnDol)^x^y-;V 6mL fc»»U 
5 0 %2kBMb* U ->A7XM0.8mL *»TU 1 0&IHHB*bfco Kfcfc 
7^ 1 0%»pH7MlUfet, 2 4RpHlW*bfco*fflibfe*Sa**Sa 

j37^DYb^7^- (^DDWA :^^y-;V=10:l(V/V)) fc«fcD*jt 
»U 4" ((4-^^7xr;i/) -5- (hU7^*D^^/I/) 

-1H-K5^-;V- 3 - 0 - /? -D -^;VP £5 y 3/ b*0S£*SH 321m g (0.71m 
■ol)*«lfco 

»H-NMR (300MHz, DMSO-dS) 6: 2.43(3H* s), 3.15-3. 25(4H, m), 4.39(1H, dd, 
J=5.3, 12.0Hz), 3.67(1H, d, J=12.0), 3.75(2H, s), 4.92(1H, br-s), 5.04( 
1H, br-s), 5.12(1H, br-s), 7.12(21, d, J=8.7Hz), 7.16(2H, d, J=8.7Hz). E 
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SI-MS(m/z):449[(M-H)\] 

4-((^7xr;K^iP) -5-(hU7;i/^D^^;i/) -iH-^7^-;v-3--f 

7sx^ (SIGMA) 199mg (0.359mmolk l,2-^tKD-4- ((4-x^l/7x-Jb 
) - 5- (hi^^D^^) -3H- fcT ^ \/— - 3 - ^ > 99mg (0.36 

7mmol) (J. Med. Chei 1996, 39, 3920-3928 fciB«07j&T-SiMX M>7x- 
;i/*77-f> 109mg (QAlBmoD^^MW (g£3J^) 0.5ml CSiU*^ 
Tn 7*V^*;t/#>^7x?-;i/ 40U;i'X>&$ 0.18ml (0.40mmol)&&Q*.Tl. 

>~Six^;i/ : ^-9->=l : 10-1 : 5)CiD^m «EaHbT N 

;i/ 4 , -[(4 , -x5 L ;i/7 i-jv)^f;i/]-5'-( h u 7;m-ppW1/) -iH-^7^-;i' 

-3W;i/-2, 3,4-0- h V^yVfr-p-V-?)^^ J t>U*-Y<b&n&foWto 
127mg (0.157mmol) &*§fco 

'H-NMR (300MHz, DMSO-dff) 6 : 1.12 (3H, t, J=7.8Hz), 2.50 (2H, q, J=7.8H 
z), 3.64-3.86 (4H, m), 3.90-4.02 (1H, m), 4.05-4.20 (1H, 1), 4.40-4.58 ( 
3H, m), 4.65-4,82 (3H, m), 5.10 (1H, d, J=12.1Hz), 5.15(1H, d, J=12.1Hz) 
, 5.20-5.30 (1H, br), 6.90-7.35 (24H, 1) 

4-((4-x5 L ;v7xx;i/)^5 L ;i/)-5-( h y-7;i/*n -iH-K^y-^-s-f 
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4 , -[(4*-if;i/7i-;i/)^5 L ;i/]-5'-( b 'j7Mn^f ;v) -lH-e 

7 \/-;i/-3M ;V-2, 3,4-0- HM> tf5 y $P h 122mg 
(0:i51w>l)*ft»x^;b4aK **y-;i/4ml KijftffU 2«HclMb^7$>frA 
-154* (50% wets Aldrich) 204mg#ftTs «E0*^BaTTJ 8 EH, 

(4:1) lOOml^^m fi«£«flE3£Bbfco Bttft?IKB*Kra$-e\ SepPack 
pb^A (7jc:^^^-;i/=l: 0-0:1) fc,fcD*li«ftx 40m"FT?«E«fc. 
@UTs 4-[(4-xfjV7i-jV)^f;v]-5-( h D 7;i/;tP^;v) -IH-K^vT- 

& 22mg (0.050mmol) 

'H-NMR (300MHz, DMSO-dfi) 5 : 1.19 (3H, t, J=7.5Hz), 2.58 (2H, q, J=7.5H 
z), 3.35-3.51 (2H, m), 3.52-3.65 (1H, m), 3.70-3.90 (3H, ■), 5.00-5.20 ( 
1H, br), 7.06 (2H, d, J=8.4Hz), 7.09 (2H, d, J=8.4Hz) ESI-MS(m/z) 445[(M 
-H) + ], 447[(M+H) + ] 

4 5 - [(4' - x^7i-» M-fr] -1' -sOV)V-5' -HJ7;U 
Ifil 

4- [(4-i^7i-;i/) -5- M>7;i/#p;<?-;i/-3-o— t- 

7^;^^;*^;^^y;^-lH-e7\/--;^ 
l,2-ytpn-4- [(4-x^i/7i-;i/) -5-hU7;i/*P^ 

f-;i/-3H-K7VT-;V-3-*>4.76g(17.6w)l) (J. Med. Chem 1996, 39, 3 
920- 3928 fcra03EF»"CMM$ W-/M.57g (23.1«)l)*y^f-;i/*;P 
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, «ffiUiW6.9g%f»fto (17.a»l.«««) 

>„-»» OKI,) « : 0.21 Oft •). »•» s >' »•» (3E ' *• J=? 
.6 W. 2.59 (2H, > »*). 3-74 (* •). ™ 9 <«• »"* E ' 
-HS(»/z) 269 [(M— TBS)*] 

3 _ o -t-WW^ 'J IB" ®*« 

b ^va«o.5o.i(i.i»»i)*^<!'^fe- m\,x***> 

BSx^P/^^-elSK^B- 681 0.40g(0.83«>l)*#fe. (83)1) 
«-■■(»«.. CDCW 5 : 0.22 (6H, .). 0.92 (9H, s), 1.20 <3H, t, J=7 
.!»). 2.59 (2H, „J=7.5H->, 3.74 (2H, s), 5.19 (2H, s), 7.06 <«, ps 
eudo AM), 7.11-7.33 (5H, ») 

^a-O-t-W^^^"^^ 5 ^ 0.40g(0.83«l)^ 
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h 5 1 K D 7 7 > 2al, £ 7 -;V 0.5ml l3^fr LfcgU 1M-HC1 lml Jp 

XXs ififTWbfe, 7k5ml§iP^TMx^;i/5inlT*3Ii]tttiibfeo. 

T-J»MbTi»0.27g (0.74mmol )£*#£«> (89%) 
'H-NMROOOMHz, CDC1 3 ) 6 : 1.21 (3H, t, J=7.6 Hz), 2.61 (2H, q, J=7.6 H 
z), 3.77 (2H, s), 5.18 (2H, s), 7.07-7.31 (9H, id) ESI-MS(m/z) [361 (M+H 
)*]. [359 (M-H)-] 

IS'4 

4' - [(4- xfJV7xrjV) *?-)V\ -1' ~^>$;;i/-5' -h'j7;>;tP 
-lH-t^V*-;i/-3' -0- (2,3,4,6-xh77-tef-;i/) -/?-D- 

4- [(4-x^7i-;i/) -l-^>^;i/-5-Mj7;i>;tD^ 
;i/-lH-tfvV-;!/0.22g(0.62mmol) 2, 3, 4, 6-0-5^ h^TMr^lz-a 
-D-^!^7;i/;i/7*D^ K 0.39g(0.94mmolK &fb^>^;i/ HJ -n- 
7^;i/7->^-^A 0.055g(0.18mmolk JM#y<?A 0.79g(5.7mmol)« lmL 
JkXW p d A 10ml MUX 1 bfeo &fb^> *?}], h U - n- 7 
^;i/^>^-7A^0.1ga^^DUTM{3l«#Lfeo#aSS^U*W* 
^A7DTh7*77^- : ^•9->=i0:i) fci^MU iftt) 

^i^tr*a^»0.39g^#Ts &©MJfoMA,£„ 
*H— NMR(300MHz, CDC1 3 ) 5 : 1.19 (3H, t, J=7.6 Hz), 1.86 (3H, s), 2.015 
(3H, s), 2.019 (3H,s), 2.03 (3H, s), 2.58 (2H, q, J=7.6 Hz), 3.74 (2H, s 
), 3.81 (1H, ddd, J=9.5, 4.2, 2.3 Hz), 4.08 (1H, dd, J=12.5, 2.3 Hz), 4. 
27 (1H, dd, J=12.5, 4.2 Hz), 5.16-5.28 (3H, m), 5.24 (2H, s), 5.58-5.6 
3 (1H, m), 7.05 (4H, s), 7.16-7.35 (5H, m) ESI-MS(m/z) [691 (M+H) + ] 
JIB 5 
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4 _ [(4-i^V7i-;V) P^V] -M^-5-h'J7WP^^ 
-m-K^V-ft- 3 - 0 -/3-D >> *s h* 
4' - [(4' - x^;i/7xx;i/) -1' -^>^;i/-5' -YV7)V 

-lH-^7^-;i/-3' -0- (2,3,4,6-xh7T-bf-;i/) -/?- 
D-^;i/^^7y^KO)g)li»0.28g^x^y-;i/5iDl £»U 4N NaOHzk 

D^^>)T»«UTiW«J0.11g*ffft (0.21mmol)o 
»H-NMa(300MHz, CD30D) : 1.19 (3H, t, J=7.6 Hz), 2.58 (2H, q, J=7.6 H 
z), 3.34- 3.46 (4H, m), 3.68 (1H, dd, J=12.0, 4.7 Hz), 3.81 (1H, dd, J=l 
2.0, 2.1 Hz), 3.83 (2H, s), 5.32 (2H, s), 5.34- 5.37 (1H, m), 7.07 (4H, 
s), 7.10-7.12 (2H, m), 7.25-7.33 (3H, m) 

4' - [(4' - ifjl/7i-Jl/) -1' -^>^-5' -YV7)l 

xuu-ji-m-^'J-^-z' -o- (6-^;v^h^^) -/3-d-^ 

4' _ [(4' - *W] -V -l>*Jfr-5' -YV7)V 

#u*?)V-W- \Z?V-fr-3* -O-/?-D-W^t:7y^K0.11g(0.21 
mol)*Kys;> 1.5ml £»U *»-C«K»bfc. ^DD1MM^0.02Qb1(0 
.26taol)*lin*0.5P*lll»ttTSaifcHbfe. 2I»M% 19»^^n 
0.020ml(0.26mmol)^iiiPU 6&SUa&#bfco 
ftffix^;i/ 5ml, 1M HC1 10ml> * 20ml £j]Q;tTs Bf^fK'iiUl/feo 

IKMU ^>'j*y^7A (S8if';i/) T?»»b-^ g^o.o59g (o. 

lOmnol (47%) 
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J H— NMR(300MHz, CDC13) <5 : 1.18 (3H, t, J=7.6 Hz), 2.57 (2H, q, J=7.6 H 
z), 3.48-3.60 (4H, m), 3.70 (3H, s), 3.74 (1H, d, J=15.8 Hz), 3.82 (1H, 
d, J=15.8 Hz), 4.34 (2H, s), 5.22 (1H, d, J=4.4 Hz), 5.23 (2H, s), 7.07 
(4H, s), 7.12 (2H, d, J=6.4Hz), 7.21-7.32 (3H, m) ESI-MS(m/z) [581 (M 
+H) + ], [579 (M-H)-] 

4- [(4-i^;i/7^-;i/) -1- [(4-^ h^>7in;i/) ^^] 

-5 - h U7;i/^-D^^;v-lH-l^7y— ^-3-0-/?-D-^;V3^7y^ 

-5 - h ';7;^D^^-3-0-t-^;i/^?-;i/^ij;i/-iH-t:7^- 

'H-NMR(300MHz, CDC1 3 ) d : 0.22 (6H, s), 0.93 (9H, s), 1.19 (3H, t, J=7 
.6 Hz), 2.58 (2H, q, J=.6 Hz), 3.72 (2H, s), 3.78 (3H, s), 5.14 (2H, s), 
6.83 (2H, d, J=8.8 Hz), 7.07 (4H, pseudo ABq), 7.16 (2H, d, J=8.8 Hz) 

4- [(4-i^7iz;i/) *^)V\ -1- 1(4-* Y*i/7 3L-)],) 
-5- ( h U7;i/^D^f-;u) -iH-^^y-;i/ 

mSm3JM3 tmWUZs 4- [(4-x^l/7ir;v) *3-M -1- [(4- 
^>^>7ir;i/)^^] -5 - (>ij7MD^?-;v) -3_o-t-7*f-;i/ 
^^^^U;i/-lH-^5v*-;i/J:t)i^tl^feo (82%) 
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J H— NMR(300MHz, CDC1 3 ) 6 : 1.21 (3H, t, J=7.5 Hz), 2.60 (2H, q, J=7.5 H 
z), 3.77 (5H, s), 5.10 (2H, s), 6.81-6.84 (2H, m), 7.07-7.19 (6H, m) 
ESI-MS(m/z) [391 (M+H)*L [389 (M-H)"] 
XS3 

4 . _ [( 4 « -!^7izjV) -1* - [(4-^>^>7i-JV) / 

-5' -\-v?ft*v*=i-ft -iH-K7\/-;i/-3' -o- (2,3,4,6- 

^E^j3x^4 2:P^ 4- [(4-^tfty^-ft) -l- [(4- 
^h^>7i^) tf-ft] -5- (hU7;^D^^;v) -iH-£5\/-;i/<); 

, H-NMR(300MHz, CDC1 3 ) 6 : 1.19 (3H, t, J=7.6 Hz), 1.86 (3H, s), 2.07 ( 
3H, s), 2.11 (6H, s), 2.58 (2H, q, J = 7.6 Hz), 3.73 (2H, s), 3.75-3.84 
(1H, m), 4.24-4.30 (1H, m), 5.16 (2H, s), 5.19-5.28 (3H, m), 5.56-5. 
60 (1H, m), 6.75 (2H, d, J=8.8 Hz), 7.05 (4H, s), 7.15 (2H, d, J=8.8 Hz) 
ESI-MS(m/z) [721 (M+H) + ] 
X*§4 

4- [(4-ifjl/7i-^) -1- [(4-^h^>7zz;i/) *?ftl 

- 5 - h U 7 ft * P * 3-ft - ih - 1: 7 y 1/ - 3 - o - /? - D - t*; P □ £ 5 J i/ 

Jtm3xS5fen*&H 4' - [(4 5 -x^7x_;v) -1' - 
[(4-^^71^) -5' -hU7;v*n^^ -lH-tr^y 

_;p-3 5 -0- (2,3,4,6-7 i b7T-fe^;i/) -0-D-$W/3K5^5'r*J:i> 
ift«*ffco (9U in 2 steps) 

l H-NMR(300MHz, CD30D) 6 : 1.19 (3H, t, J=7.6 Hz), 2.57 (2H, q, J=7.6 H 
z), 3.36 - 3.44 ( 4H, i), 3.66-3.82 (2H, m), 3.76 (3H, s), 3.82 (2H, s), 
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5.24 (2H, s), 5.33-5.36 (1H, ■), 6.86 (2H, d, J=8.5 Hz), 7.07 (4H, s), 
7.12 (2H, d, J=8.5 Hz) ESI-MS(m/z) [553 (M+H) + ] s [551 (M-H)"] 

mmme 

4> - [(4' -x^;P7x-;v) -1' - [(4' -^^>7xrji/) 

_5» - h i;7;i/^P^^;v-iH-tr7y-;i/-3' -o- 

_5_ h ij7;i/^--D^^-iH-^7^~;i/-3-o-y5-D-^;i/i3t:7 

7 > Y 0.18g(0.32mmol)£ 2,4,6-3 2ml fcfcfrU -50 e Cfc#iJlbfeo 7 
PD»fjl/ 0.035ml(0.45mmol)»^l^F^tT^tT*#^bfeo 2 7 
BSf^ 20ml, 1M HCItKM 20ml ^in^-Ts Mx^Ke&fflbfco 

0.12g (0.20mmol)^feo (62X) 

1 H-NMR( 300MHz, CDC1 3 ) 6 : 1.21 (3H, t, J=7.6 Hz), 2.26 (1H, d, J=2.3 H 
z), 2.61 (2H, q, J=7.6 Hz), 2.69 (1H, s), 2.86 (1H, s), 3.45-3.61 (4H, 
m), 3.73 (1H, d, J=15.2 Hz), 3.80 (3H, s), 3.80 (3H, s), 3.88 (1H, d, J= 
15.2 Hz), 4.37 (1H, d, J=12.3 Hz), 4.49 (1H, dd, J=12.3, 3.0 Hz), 5.19 ( 
2H, s), 5.20 (1H, d, J=7.6 Hz), 6.86 (2H, d, J=8.5 Hz), 7.10 (4H, s), 7. 
16 (2H, d, J=8.5 Hz) 

4- [(4-xfjV7x;;i/) >wi/3 -i-7*^;v-5- HJ7;i>#d^;i/ 

-lH-^^\/-;V-3-0-yff-D-^;V=i^^7^K Onfo 
IS1 
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4 - [ (4 -x^7i-;i/) ^M-l-7i-;i/- 5 - h ») 7)\s*n*i-)i- 
3 - o - 1- -ff-jvvti-fri/ u ih- e ^ 

4- [(4-x^7j-;v) -5-M>7;i/;*opWi'-3-o-t 
-7>;i^?-;i^> ;u o.079g(o.2iiioi) N 7 i-;i/#d yfflt 

0.049g(0.40mmolK «SfM(II)0.057g(0.32imiiolK Ki^PD^^> 5ml 
fc*#U ^EV'^a^— >-7 , X4A©*0.15g N £U^> 0.032il(0.40miol)£ 

: ^do^^>=5 : 1-3 : 1) T?»Sk- 
tco p.074g(Q.16H)l). (80%) 

, H-NMR( 300MHz, CDC1 3 ) 6 : 0.27 (6H, s), 0.96 (9H, s), 1.21 (3H, t, J=7 
.6Hz), 2.61 (2H, q, J=7.6Hz), 3.84 (2H, s), 7.11 (2H, J=8.3Hz), 7.18 (2H 
, J=8.3Hz), 7.35-7.45 (5H, ■) ESI-MS(m/z) [461 (M+HH, [459 (M-H)"] 

xa2 

4- [(4-xf;V7i-;v) *W\ -l-7ix;i/-5-hU7MP^f;i/ 

mmzzMstmrnts 4- [(4-x^7i^) -1-71- 

ji/- 5 - ( h >; 7;M- - 3 - 0 -t-:/*-; w y ;p-1H- £7 

v-frZR^xmmmz (%%)<> 

1 H-NMR( 300MHz, CDC1 3 ) 6 : 1.22 (3H, t, J=7.6Hz), 2.62 (2H, q, J=7.6Hz) 
, 3.81 (2H, s), 7.10 (2H, d, J=8.1Hz), 7.17 (2H, d, J=8.1Hz), 7.35-7.50 
(5H, m), 10.40-10.80 (1H, br-s) ESI-MS(m/z) 
[347 (M+H) + ], [345 (M-H)-] 
XH3 

4' - [(4 J - x^;i/7x-;i/) -V -7ix;p-5' 

D*?)l -W-\Z?V-))/-3* -0- (2,3,4,6-7 1 h77'-fe^;i/) -/3-D 
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7i/— 5 — h y 7;io*D*^;v-iH-ti7\/-;i/&JSvvts g»©iatt»^ 

7co 

1 H-NMR(300MHz ) CDC1 3 ) 5 : 1.21 (3H, t, J=7.6Hz), 1.90 (3H, s), 2.02 (3 
H, s), 2.03 (3H, s), 2.04 (3H, s), 2.61 (2H, q, J=7.6Hz), 3.80-3.90 (2fl 
, s and 1H, in), 4.10-4.30 (2H, i), 5.15-5.36 (3H, m), 5.68 (1H, d, J=7 
.5Hz), 7.10 (2H, d, J=8.3Hz), 7.15 (2H, d, J=8.3Hz), 7.38-7.47 (5H, m) 
ESI-MS(n/z) [677 (M+H) + ] 
Xfi4 

4- [(4- if)V7ir;i/) -l-7i-;V-5-b'J7MD^fJl/ 
- 1H- tf 7 V— JV- 3 -0-/5-D- t7 J i/ H 

^JI0!l3xg5i:^3hlBl^ 4' - [(4 J -x?;V7ir;v) 
-1' -7x-;i/-5' -h';7;^D^^;i/ -ih-^^^-;v-3' -0- (2 

®tl£f#fco (84% in 2steps) 

'H-NMlKSOOMHz, DMSO-ck) 6 : 1.19 (3H, t, J=7.6Hz), 2.60 (2H, q, J=7.6 
Hz), 3.15-3.35 (4H, m), 3.45-3.55 (1H, in), 3.69 (1H, dd, J=11.4, 5.7Hz 
), 3.85 (1H, d, J=15.6Hz), 3.92 (1H, d, J=15.6Hz), 4.55 (1H, t, J=5.7Hz) 
, 5.03 (1H, d, J=4.5Hz), 5.13 (1H, d, J=3.9Hz), 5.35 (1H, d, J=7.5Hz), 5 
.41 (1H, d, J=4.5Hz), 7.17 (2H, d, J=8.3Hz), 7.22 (2H, d, J=8.3Hz), 7.47 
-7.62 (5H, m) 

ESI-MS(m/z) [509 (M+H) + ], [507 (M-H)"] 
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4' - [(4' -i^7i-M -V -7x-;i/-5' - r U7;i>;fr 

D^^lz-lH-t^^-^-S' -o- (6-£;i^ p*^) -/?-D-7\>l/ 

?ilg#iJ4£lRrti£ N 4- [(4- i^7i^1/) -l-7x_;i/-5 

JBV^ SflM»*»fe. (71%) 

1 H-NMR( 300MHz, CDC1 3 ) d : 1.22 (3H, t, J=7.6Hz), 2.18 (1H, br), 2.62 ( 
2H, q, J=7.6Hz), 2.72 (1H, br), 2.89 (1H, br), 3.45-3.63 (4H, m), 3.78 
(3H, s), 3.81 (1H, d, J=15.6Hz), 3.98 (1H, d, J=15.6Hz), 4.37 (1H, dd, 1 
2.0, 1.7flz), 4.49 (1H, dd, 12.0, 3.6Hz), 5.32 (1H, d, J=7.2Hz), 7.14 (2H 
, d, J=8.3Hz), 7.19 (2H, d, J=8.3Hz), 7.39-7.47 (5H, m) ESI-MS(m/z) [56 
7 (M+H)+], [565 (M-H)-] 

mmm9 

4- [ (3-7^D-4-p< K^7i^) ^^l-WvrD^H-^^i/ 
- 1H- V. 7 V-JU- 3 - 0- 0 -D- y/un K y 7 > K ©ft* 

iai 

2-[ (3-7;i/^-D-4-^ r=^» ^>^;i/]-8-*^-V7*f-i/-h©ft* 
7-fe M»x^-;n.69g (13.0mmolK 3^it± h U t>k 9.6g (65mmol)£7-lz 

r-Hj;i/ioomi fc»*»u o gfctfaiLfeo hU^^^u;i/7D7 

-f ' K 8.2ml (65imnol)$^o< OtJn^fco lOflflU 3-7;i/^D-4-^ h*$/^> 
X7;i/rt K 2.0g (13.0mnol)&3|aUc:WCiP^fco 10£SU £&fcJtLTj» 

tK 250ml, 250ml, S&fP&ig* 50ml fcbnfcTx #$3-5 ^ffl^Tx $ 
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mmr? * * htimz #fc 0 mm* $"j . * y m ? a * n ^ h ? < -< 

EtOAc-Hex;l:4)T*MbT. itt*2.54g (g.taoDftftfe. JR»73X 
'H-NMR (300MHz,CDCl 3 ) 5:6.82-6.96 (3H, i), 4.12-4.20 (2H, ■), 3.86 (3H, 
s), 3.71 (IB, t, J=7.8), 3.08 (2H, d, J=8.1), 2.20 (3H, s), 1.23 (3H, t 
, J=7.2). 
X*§2 

1,2-S?fc h*D-4-[ {$-7 Jtfu-4r*\>**s7 p<^;v]-5-^^;u-3 

2-[ (3-7;i/^D-4-7< ^>^V]-3-^V7fl/-h 2.54g ( 

9.5miB0l)& Ml/x> 50ml fcfcfrU 0.72g (14.2mmol)£2ra£T 

, 100 ftT?-lftliJ$Lfe. KjSttftJMPU WWJ-efiHftftilMbfc- 
>7"T-^^-&Ti»1.86g (7.9»l)4»fe. «83X 
'H-HME (300MHz, DMSO-tft) (5:7.00 (1H, t, J=8.4), 6.86-6.94 (2H, m), 3.75 
(3H, s), 3.46 (2H, s), 1.98 (3H, s). ESI-MS(m/z) : 237[(M+H) + ], 235[<M- 
H)-]. 

4 > _[ (3' - 7 ;i/^D-4' -^h^>7i-;v) 5* -1H- 

^s;_ ;1/ _ 3 ' _o- (2,3,4,6-^ h^>^;V) -^-D-^t7^> 

2,3,4,6-f h7-MV^-D-^^^7;^ F 2.3g (4.2 mmolU,2-3?fc 
h* d - 4 - [ (3-7/M- h 7 x -5-* 5-)v-ZBr\z? 
;1/ _ 3 _^- > i.og (4.2mmolK b ij7irj^7^> l.lmg (4.2mmol)£f&iT 
HF (&%Mtt) 40ml CSiU 2R#Tn rV^^M^^^ 40Xh;H 
y«« 1.9ml (4.2mmol)^jP^T-^«m#bfe= fiJS«**«B& H 
> U *Wdy h 7v 7 - (^H^HMfc**-* : ^*tf>=2 : 3)fc«fc D 
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KH91& ^E®libTi«Jt)2.2g (2.9mmol) OT70X 
'H-NMR (300MHz, CDC1 3 ) $-.7.10-7.32 (20H, m), 6.78-6.92 (2H, .■), 6.67 (1 
H, t ,J=8.1), 5.51 (1H, d, J=7.5), 4.46-4.92 (10H, ■), 3.60-3.76 (6H, a) 
, 3.71 (3H, s), 

2.07 (3H, s). ESI-MS(m/z) : 759[(M+H)1, 757[(M-H)"]. • 
1*14 

4' -[ (3 5 -7)V*a-4' h3fi/7xr;i/) ^fM-Hvrn^-S 1 
-tf-fr-M-VvV-fr-Z' -0- (2,3,4,6-^ -/3-D-^ 

4 » _ [ (3» h^>7ir;i/) *?)l)-5' -1H 

-£7\/-;i/-3 s -0- (2,3,4,6-7 1 b7^>^;i/) -/J-D-^jm^^^^ 
K2.2g (2.9mol)*5>;WV#;i>A7$ K44mlW§frU 9. 6g ( 

29.5mmolK 3 "Mb* V7P £;i/2.5g (14.8mmol)^in^.^ 

tK 200il f ISSfttftffcK 50ml, ^no^^ > 300ml %JD^."Cs^5^ 
9M»1.7g (2.2nmol) £#fco W74X 

'H-NMR. (300MHz, CDC1 3 ) 5:7.12-7.32 (20H, m), 6.80-6.92 (2H, m), 6.68 (1 
H, t, J=8.4), 5.47 (1H, d, J=7.2), 4.74-4.94 (5H, m), 4.44-4.64 ( 5H, m), 
4.24-4.32 (1H, m), 3.73 (3H, s), 3.60-3.72 (6H, ■), 2.06 (3H, s), 1.38 
(3H, t, J=7.5). ESI-MS(m/z) : 801[(M+H) + ]. 
M5 

4- [ (3-7MD-4-^h^>7i-;l/) ^f^-HV/OK/H)-^^ 
-lH-^7^-;i/-3-0-/3-D-^;i/3 £5 ^ ^> |«©£fifc 
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4' -[ (3' -7;k*n-4' b*P7x.=.fr) ^fjl/]-HV7DW 
-*?)l-W- ^-;U-3'-0- (2,3,4,6-^ h7^>^;i/) -/?-D-7> 
3 £5 7 h* 1..7g (2.2inmol)£x7 ^ 70ml fcfcfr U 20JfoklWb;l7 A 
1.0g*iD*fco **£BftT> 2RHBUi»Ufc 0 ©6**7 4/1^- 

:77dd^7» fcJ;Dim MiE^SUTSfitltl 82&ng (1.9mmol) £f#fco 
Jfc*88)! 

MiR (300MHz, DMSO-ctf) 5:6.92-7.04 (3H, m), 5.20 (1H, d 5 J=4.5), 5.11 
(1H, d, J=7.2), 5.02 (1H, d, J=3.6), 4.93 (1H, d, J=4.5), 4.41 (1H, t, 
J=5.7), 4.28-4.40 (1H, ■), 3.77 (3H, s), 3.56-3.66 (IB, m), 3.42-3.52 (1 
H, m), 3.08-3.24 (4H, m), 2.07 (3H, s), 1.24-1.30 (3H, ■>. ESI-MS(m/z) : 
[441(M+H) + ]. 

10 

4' -[ (3' -7;v*n-4' -*h**/7*-)l) ^^V]-1'-^V7'DW-^ 

1H- y-;u-3'-o- (6-£;i^ -/S-D-^t?;^ 

4-[ (3-7;i/^-D-4-^ h^f^7i-jv)^f;v]-H v7D^;i/-5-^^;i/ 
-lH-fcf7\/— ;i/-3-0-/?-D-^;iot^y^> f* 820mg (1.9mmoI)^3 U V 
>8talfc«F]8pU Oj£fc#jjiufco 10 ^ 7 nn^f;i/ o.22ml %to3LXs 

fc*D»«U MffitifiLTil$M3iiig (O.Blmol) *»fc 0 33% 
'H-NME (300MHz, CDC1,) 5:6.80-6.92 (3H, m), 5.02 (1H, d, J=8.1), 4.40 ( 
2H, s), 4.22-4.34 (1H, i), 3.85 (3H, s), 3.78 (3H, s), 3.44-3.66 (6H, m) 
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,2.08 (3H, s),1.38 (6H, d, J=6.6) . ESI-MS(n/z) : [499(M+H) + ]. 
gfiSMl 1 

4- [.(2-7MD-4-^h^r^7xr;i/) ^^]-HV7DK;ir5-^^- 
XS1 

x^;b 2-[ (2-7;m-d-4-^ ^>^;u]-3-**V7^i/-h©-&$; 

HH50!l9xgl iiTOtbTs 2-7;i/tfD-4-* h^>^>XT>|bxt F 3.0g 
fcffiWCs B^3.4g(12.7mol)$#fco 

'H-NMR (300MHz, CDC1 3 ) <5 : 7.07 (1H, t, J=8.7), 6.40-6.62 (2H, i), 4.10- 
4.20 (2H, m), 3.79 (1H, t, J=7.8), 3.77 (3H, s), 3.04-3.18 (2H, m), 2.21 
(3H, s), 1.21 (3H, t, J=7.2). 

1,2-^fc FD-4-[ (2-7MD-4-^F^ri'7i-;i/) *?-))/]- 5 -*3-)l<-3 
H-t^y-;i/- 3 

mti&m9zM2 tm^hXs 2-[ (2-7^0-4-^ ^>^;u 

]-3-**V7>l/-h 3.4g m^Xs i»2.46g (10.4mmol)£t#fc o W83 

% • • 

•H-NMR (300MHz, CDC1 3 ) d: 7.02 (1H, t, J=8.7), 6.72 (1H, dd, J=2.4, 12. 
0), 6.66 (1H, d, J=2.7, 8.4), 3.71 (3H, s), 3.47 (2H, s), 1.99 (3H, s) E 
SI-MS(m/z) : 237[(M+H) + ], 235[(M-H)"]. 

4'-[ (2'-7;^d-4'-^ h^>y^=.)i) n-M-v-M-K -iH-^y-;i/ 

-3'-0- (2,3,4,6-5 1 h7^>^;i/) -ytf-D-TVl^ 1^7 
HJte0iJ9Xg3^$fcLT\ l,2-^bKD-4-[(2-7;i/^D-4-^ }^>7 
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x-;i/) p(^;i/]-5-^^;v-3H-t7\;-;i/-3-^-> l.Og (4.2mmol)£ffllvC 
N i»2.6g (3.46mmol) fcfffc. W82X 

•H-NMR (300MHz, DMS0-d£) 6 : 7.12-7.32 (20H, m), 6.99 (1H, t, J=9.0), 6. 
50 (1H, dd, J=2.4, 11.7), 6.42 (1H, dd, J=2.7, 8.4), 5.54 (lH.d, J=7.2), 
4.44-4.-92 (8H, m), 3.60-3.76 (8H, ■), 3.62 (3H, s), 2.09 (3H, s) ESI-MS 
(m/z) : 759[(M+H) + ], 757[(M-H)"]. 
X*§4 

4' -[ (2*-7;i/*D-4'-^ h^>7i^) ^f;i/]-NV7DW-^ 
;i/-lH-tv\/-;i/-3' -0- (2,3,4,6-^ Y^^yV)\y) -/?-D-7*;i/=ib: 

mmm9TM4tnm^\yXs 4' -[ (2'-7^D-4'^b^>7xr;i/) * 

f-;i/]-5'-^^;i/ -lH-tT7V-;i/-3'-0- (2,3,4,6-^ -/?- 
D-7>3l^^>K212mg (0.28nimol)£^Tsil$tJl57mg (0.19maol) £H 
tz 0 Hm 70% 

'H-NMR (300MHz, CDC1,) (5:7.14-7.30 (20H, i), 6.99 (1H, t, J=8.7), 6.49 
(1H, dd, J=2.4, 11.7), 6.41 (1H, dd, J=2.4, 8.7), 5.50 (1H, d, J=7.5), 4 
.74-4.96 (5H, m), 4.46-4.66 ( 5H, ■), 4.22-4.32 (1H, m), 3.64 (3H, s), 3. 
60-3.74 (6H, m),2.08 (3H, s), 1.37 (6H, t, J=6.6). ESI-MS(m/z) : 801[(M+ 
H)*] v 
X^5 

4- [ (2-7;i/*P-4->t F^>7x-;v) ^^]-WV?*PK^-B»-y^ 

ie-^7i;-;i/-3-o-/5-D-^;i/3K7y^h*cD^^ 

5Slitefl9lg5fcH«fcUT\ 4' -[ (2'-7;i/*o-4'-^ h=^>7xx;i/) ^ 
^;i/]-l'-WV7Dtf;i/-5'-^^;i/ -lH-t^\/-;i/-3'-0- (2,3,4,6~rh 
7^>^;i/) -i5-D-^;i/3lf77S/|f 150ng (0.19mnol)*fflV^ @ftt)80 
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mg (O.I&doI) fcfSfeo JR*97X 

'H-JMt (300MHz, DMSO-tffl) 6: 7.09 (1H, t, J=9.0), 6.73 (1H, dd, J=2.7, 1 
2.3), 6.66 (1H, dd, J=2.7,.8.7), 5.18 (1H, d, J=4.8), 5.11 (1H, d, J=7.5 
), 5.01 (1H, d, J=4.2), 4.91 (1H, d, 3=4.2), 4.42 (1H, t, J=6.0), 4.30-4 
.38 (1H, m), 3.72 (3H, s) , 3.53 (2H, s), 3.42-3.66 (2H, m), 3.06-3.24 ( 
4H, i),2.07 (3H, s), 1.28 (3H, d, J=2.7), 1.26 (3H, d, J=2.7). ESI-MS(m/ 
z) : 441[(M+H) + ], 439[(M-H)']. 

^ti&ffl 1 2 

4'- [(2 , -7MD-4'-^h^>7xr;i/) **)V\ -V V7"D^;i/-5 J 

-^f;i/-ifl-^7y-;i/-3 J -o- (6-*;i/^ -p-n-invm 

4-[ (2-7;M-D-4-^ Y^yy^-)\/) ^f^-WvrptM-^^ 
-lH-^7V^-;i/-3-0-/?-D-^;i/Ht7/'^K l.lg (2.42mmol)£fflWt\ 
Eft® 380mg(0.76jranol)^ff iR^ 31% 

'H-NMR (300MHz, CDC1 S ) 5:7.08 (1H, t, J=8.4), 6.52-6.62 (2H, m), 5.02 ( 
1H, d, J=7.8), 4.64 (1H, brs), 4.40 (2H, d, J=2.4), 4.24-4.33 (1H, m), 3 
.77 (3H, s), 3.75 (3H, s), 3.59 (3H, s), 3.10-3.66 (6H, m), 1.38 (3H, s) 
, 1.35 (3H, s) 

4- [ (3-7MD-4-^^7zr;i/) y:TDK;i/-5-.?Wl/-lH 
-K7^/-;i/-3-0-/?-D-^l/3 K7> ^ H 

xmi 

x^;i/ 2-[ (3-7;^D-4-p<^) ^>W-5-**V^U-h©*J* 
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2S«tt9Igl fcWBNcl/ts 3-7MD-4-^fM>X7;i/rt Y 3.0g (2 
1.7nnnol)£ffiVv^ i»4.5g (17.9mol)*^fe« «82X 
] H-NMR (300MHz, CDC1 3 ) 5:7.06 (1H, t, J=8.1), 6.78-6.88 ( 2H 3 m), 4.15 ( 
2H, q, J=6.9), 3.73 (1H, t, J=7.8), 3.10 (1H, d, J=7.8), 2.22 (3H, s), 2 
.19 (3H, s), 1.22 (3H,,t, J=6.9). 
112 

1,2-^t kd-4-[ (3-7;v^D-4-p<^;v7x-;i/) p^;i/]-5-^;i/-3H- 

-3-^V7f V-h 2.84g (11.3™ol)*fflVv^iW»2.3g (10.5mmol)^fe 
• 1R*93X 

'H-NME (300MHz, DMSO-dtf) 5:7.11 (1H, d, J=8.4), 6.81-6.89 (2H, m), 3.49 
(2H, s), 2.13 (3H, s), 1.98 (3H, s). ESI-MS(m/z) : 221[(M+H) + ] 
I§3 

4' -[ (3'-7;i/^-D-4'-p«^;i/7xr:;i/) t?)]/]-*'-*^ -lH-tT^./- 
;i/-3' -0- (2,3,4,6-^ YvTttM ^7^5/ Koaafc 
2,3,4,6-0-t 1 h 7 il/- a-D-^V3 17 ; ^I/^dt^ K 2.1g (5.0mmo 

l) s 1,2-^b h*p-4-[ (3-7;v^-D-4-^f-;v7xn;i/) /^;i/]-5-^f;i/- 

3H-K5y-/l/-3-*>l.lg (5.0mmolK £88 l'.38g (5mol)*Sa» TBF (£ 
Jgfc)^) 50ml fcJftHU MTs 65flE7f-«MW$bfe.ate«*7-f;i/^---fe 

^>=l:3)fcJ:i}»«lUfeo«fiE«(lUTB»»l.lg (2.0mmol) mit. JR 
*40X 

'H-NMR (300MHz, CDC1 3 ) 5:7.03 (1H, t, J=7.5), 6.82 (1H, dd, J=1.2, 7.8) 
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, 6.74 (1H, dd, J=1.5, 10.8), 5.59 (1H, d, J=8.1), 5.16-5.30 (3H, ■), 4. 
31 (lH,dd, J=3.9, 12.3), 4.12 (1H, ,dd, J=2.1, 12.3), 3.82-3.88 (1H, i), 
3.63 (1H, d, J=15.9), 3.54 (1H, d, J=15.9), 2.20 (3H, d, J=1.5), 2.11 ( 
3H, s), 2.06 (3H, s), 2.03 (3H, s), 2.02 (3H, s), 1.91 (3H, s). ESI-MS(m 
/z) : 551[(M+H) + ], 549[(M-H)"]. 
X*14 . 

4* -[ (3'-7Wn-4'^^7xr;i/) ^^;i/]-l'-rv7 , D^;i/-5'-^^-;i/ 
-lH-fc:5\/-;^-3 , -0- (2,3,4,6-7^ 77Mz^;V) -j9-D-^^7 

4' -[ (3'-7^P-4'-^;i/7i-^) *?)\s]-5'-*?)U -lH-^7^- 
;i/-3'-0- (2,3,4,6-xb7r-fef-;b) -£-D-?>:J£5^> K 290mg (0.5 
3nnnol)^^^^;i/*;i/AT^ PfalfcSfrU &K"fe % >£Al.7g (5.2mmolK 3 
•MM V:/Dt?Jl/447mg (2.6mmol)£;&n£-^ iftfll#Ufco 

ffl8lx?» : ^W>=1 : 3)fc«fc t)« fflESibtSW 165mg (0.28mm 
ol)£f#fco«53X 

'H-NMR (300MHz, CDC1 3 ) d:7.02 (1H, t, J=7.8), 6.82 (1H, d, J=7.8), 6.74 
(1H, d, J=10.8), 5.79 (1H, d, J=8.1), 5.12-5.34 (3H, a), 4.18-4.32 (2H, 
m), 4.06-4.16 (1H, m), 3.78-3.88 (1H, m), 3.48-3.64 (2H, m), 2.19 (3H, 

s), 2.07 (3H, s), 2.06 (3H, s), 2.04 (3H, s), 2.02 (3H, s), 1.93 (3H, s) 

. ESI-MS(m/z) : 593[M + ]. 

X@5 

4-[ (3-7;i/^-D-4-^^7'x-;i/) ^^;i/]-WV7*D^;i/-5-^^-lH 

-b^7\;-;i/-3-o-/?-D-^;i/3^7y^K©^ 
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4 > _[ (y-7;i/^D-4'-^^;i/7x-;v) ^fM-HvrcKM-^f 
^>K56mg (0.09miiiol)£^y-;t/0.2il, r- h 7t l*P7 5>0.4ilfc*d»l/ 

N 1N.L1GH o.3&d * o arein*.fc- immnhx, rax^;^*-^ 

tii^ffilf:. U * 0^h^7^- (15X* * ; - 

;V:>77DD^^» fc*&*M88U MElifSb"Ti$J$J 34mg (0.08mmol) 4» 

'H-NMR (300MHz, DMSO-tfff) 6: 7.11 (1H, t, J=8,4), 5.19 (1H, d, J=4.8), 5 
.09 (1H, d, J=7.5), 4.99 (1H, d, J=3.9), 4.91 (1H, d, J=4.2), 4.41 (1H, 
t, 3=5.7), 4.28-4.38 (1H, m), 3.56 (2H, m), 3.54-3.64 (1H, m), 3.40-3.50 
(1H, m), 3.06-3.24 (4H, ■), 2.13 (3H, s), 2.05 (3H, s), 1.26 (3H, d, J=3 
.0), 1.24 (3H, d, J=3.0). ESI-MS(m/z) : 425[(M+H) + ], 423 [(M-H)"]. 

^Ui5#ll 4 

4'- [ (3'-7;i/#P-4'-p<?-;v7x-;i/) yroK^-li'-y^ 
iH-tr7\/-;v-3'-o-(6-*;v^ h^-jS-u-^K?^^^^ 

2£|^|&£l/T\ 4- [ (3-7WD-4-^fJl/7i->) ^*-;i/]-l 
-f V 7"D e;i/-5 - ^;u-ih- tr 7 »/— /l>-3 -0- /? -D - t>p £ 5 J *s h* 33 
4mg (0.787mmol) fcfflV^ itittl 283mg (0.59mmol) fcfffeo JR*75X. 
>H-NMR (300MHz, DMS0-d6) 6: 1.26(3H, d, J=6.3Hz), 1.28(3H, d, J=6.3Hz), 

2.07(3H, s), 2.15(3H, s), 3.09-3.41(4fl, m), 3.56(2H, s), 4.10(1H, dd, J 
=6.0, 11.4Hz), 4.29UH, dd, J=1.8, 11.7Hz), 4.34(1H, m), 5.10(1H, d, J=7 
.8Hz), 5.13UH, d 3 J=5.1Hz), 5.24(1H, d, J=5.1Hz), 5.31(1H, d, J=5.1Hz), 

6.89-7.13(3H, i). ESI-MS(m/z) :483[M+H] + 481[(M-H)T 
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WSffl 1 5 

4-[ (4-x^7i-;i/) ^5 L ;v]-WV7'Dif;i/-5-^^;i/-iH-^7\;-;i/ 

-3-o-/?-D-^;m M=y J K 

igl 

x^;v 2- (4-x^;i/^>t?;i/) -3-**y^i/— h©^j* 

*E«0S9I«1 fcRtllfcl/Cs 4-xfM>X7;i/rt K 3.0g£mvt\ gift 
«j3.9g(15.7Jnol)$»fc 0 JR*7« 

'H-NMR (300MHz, CDC1 3 ) 5:4.15 (2H, q, J=7.2),3.76 (1H, t, J=7.5), 3.12 (2H, 
d, J=8.1), 2.60 (2H, q, J=7.8), 2.19 (3H, s), 1.21 (6H, t, J=7.2) 

1 , 2- *J k b* D - 4 - [ (4-x^;i/ 7 x -)),) * - 5 - * ^;i/-3H- M 5 ^ - 
3 

fOfc0d9x«2fc|gtKfcl/T\ 2- (4-xf-;w*>^;v) 
3.9g *JB^x\ g»3.1g (14.3m>l)*#feo W 91% 
'H-NMR (300MHz, DMSO-<tf) 6: 7.06 (4H, s),3.49 (2H, s), 2.52 (2H, q, J=7.8), 
1.99 (3H, s), 1.33 (3H, t, J=7.5) ESI-MS(m/z) : 217[(M+H) + ]/ 215[(M-H)-]. 
Xg3 

4'-[ (4-if;i/7i-jl/) ^^;i/]-5'-^^ -lH-k7\/-;)/-3'-0- (2,3,4,6 

HJS0]9xa3 fcRffllfcl/Cv 1,2-^t KD-4-[ (4-x^7i~;i/)) 
;i/]-5-^^;i/-3H-t!7\;-;i/-3-^->1.0g (4.6«ol)£ffl^T\ @&tJ2.3g 
(S.lmol) *fffco JR*62X 

'H-NMB (300MHz, CDC1 3 ) 6 :7.10-7.34 (20H, i), 7.07 (2H, d, J=8.4), 6.97 (2H, 
d, J=8.4), 5.23 (1H, d, J=6.9), 4.44-5.00 (8H, m), 3.56-3.80 (8H, m), 2.50 
(2H, q, J=7.5), 2.08 (3H, s), 1.13 (3H, t, J=7.5): ESI-MS(m/z) : 739[(M+H) + ], 
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737[(M-H)-]. 
xg4 

4' - [ (4-x^-;i/7x-;i/) ^jVl-HvrnW-^^ -M-V? 
vr-;V-3' -0- (Z,3 l 4 J 6-Th5'<>^) '-^-D-^aK^^^ f©^ 
J* 

«»«9i84fcHttfcbTs 4' - [ (4-x^V7x-;i/) *^;H-5'-^ 
;i/-lH-^^^-;V-3'-0- (2,3,4,6-:r -/3-D- 7)^X5 

^>M.9g (2.6mmol)£J3Wts gft#)1.6g (2.0mmol) fcfcfc. JR*79X 
MR (300MHz, CDC1 3 ) 6* :7.14-7.38 (20H, m), 7.07 (2H, d, J=8.1), 6.97 (2H, 
d, J=8.1), 5.47 (1H ,d ,J=7.5), 4.20-5.00 (9H, m), 3.60-3.76 (8H, ■), 2.52 
(2H, q J=7.8), 2.07 (3H, s), 1.37 (6H, t, J=6.9), 1.14 (3H, t, J=8.1): 
781[(M+H) + ]. 
X@5 

4-[ (4-if;v7i-^ ^f;v]-i-f vrn ^/v-5'-^f-;v-iH- t7^;-;v 

-3-0- 0 -D- ^)VZ3 M^Ji/ YVfelk 

«l0l9ia5fcllW«fcUT, 4' - [ (4-if;V7xr;v) ^M~HV 
7uVfr^-**n> -lH-^7y-;i/-3'-0- (2,3,4,6-7 1 h7^>^;V) - 
^-D-^^y^l; i.6g ^.OmmoDSfflVvts BfiWfc.743ig (l.tool) * 

'H-NMR (300MHz, DMS0-45) 6: 7.09 (2H, d, J-7.8), 7.03 (2H, d, J=7.8), 5.18 
(lH.brd, J=4.5), 5.11 (1H, d, J=6.9), 4.84-5.02 (2H, m), 4.26-4.44 (3H, a), 
3.40 -3.64 (3H, m), 3.04-3.26 (4H, m), 2.51 (2H, q, J=7.5), 2.06 (3H, s), 
1.25 (6H,d, J=6.6), 1.14 (3H, t, J=5.7) : 421[(M+H) + ], 419[(M-H)1. 

HSte#u 6 
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4'- [(4-xfjl/7i-Jl/) *3-)V] -V -^^;V-lH-hT 
7 V r_;i / _3» _o- (6->b;i"iOt h=^» -tf-d-Pfr^V? S 

^#iJ10i:!f!|$fcb"t4- [ (4-x^;>7 x-;v) ^;i/]-HV7n^ 
-5'-^^;i/-lH- tf7V-;V-3-0-/? - D-2>3 £5 y ^> K 702mg 
(1.67nnnol)£/B^Ts S»570mg(1.2mniol)^f#feo W 71% 
'H-NMR (300MHz, CDC1 3 ) 6: 7.08J4H, s), 4.99 (1H, d, J=7.5), 4.24-4.48 (4H, 
m), 3.77 (3H, s), 3.44-3.68 (6H, m), 2.94-3.16 (2H, m), 2.58 (2H, q, J=7.8), 
2.09 (3H, s), 1.36 (6H, d, J=6.6), 1.20 (3H, t, J=7.8) ESI-MS(m/z) : 
479[(M+H) + ], 477[(M-H)1. 

###)1 (W001/16147 CD^fite^J 35) 

4-[ (HV/P^^?!-^) ^^]-5-^^;i/-lH-t^^^-;i/-3-0- 
/? -D- 401/3 £5 J i/ 

pmWdfcttf&Ofimfc&^T'&mistzo lKS253mg 
'H-NMR (300MHz, DMS0-<tf) d : 7.07 (1H, d, J=8.4), 6.75 (lfl, d, J=8.4), 
5.12-5.20 (2H, m), 5.00 (1H, d, J=3.9), 4.92 (1H, d, J=3.9), 4.42-4.56 (2H, 
m), 3.58-3.68 (1H, m), 3.51 (2H, s), 3.42-3.54 (1H, m), 3.06-3.24 (4H, m), 
2.00 (3H, s), 1.22 (6H, d, J=6.3) ESI-MS(m/z) : 409[(M+H) + ], 407[(M-H)1 . 

mmm 1 - 1 qru^m i ©fc£tj©flts££Tf3fc:^-r o 
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OH 



^S&Ml 7 

m&mb&M)* lOOmM Mannitol-lOmM HEPES/Tris (pH7.4)fc)§fr bTa*© 

v vmmx t) iSM^iisu mmfc&to(o®mm\i\.T 37 jre 30 
-h bfeo lmM ©7D u v>&ttmm?mLb2&Bu&&&±i<it, m&m 





lass** («^b£»©a«) 


!WJ 1 ©ft-£t) 


84% (1 0/zM) 
3 0% (10 0//M) 



%K0I18 

5 »©Jltt Wistar ?y Y (B***-)MV MX)*®- 
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« 30mg/kg J^TOOT«^^VNT i fe^nfc^llM#fflt^-r'fc'&tlT-fe tK 
do W001/16147 CJ±mW9fclBtt*nTV>&V^^«n?*S. 

i0s 14 16 <Dfc&m&, mmwmm^^xm^&nx^zcLtmz 
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SI: 



1 . TI3-IS5S (1A) Xtt(lB) H$ti<tiZ\Z7V-)),BW*£tttii*<Dmm 



& 7^;i^©V>-f*lfr£^U Rl~R5ttHlVCfcg&oTVvt*J:<* 7KM 

2 . (1A) Xtt(lB) fcfcWC, Y# h U 7;i/tfD^;i/«T!i&5»:fcB 

3. -flSiS (lA) xfi(iB) fc^^Ts Y#Hj7;i'*D** : ;i/S"e&?K n# 
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4 . Htt£ (1A) Xtt(lB) fc£V>Ts Y# h U 7;i/tfD^;i^T*&!K n# 

l -e* xwwa t:^ 7 3/^35 (£©£&JS$&$ 2 £ 2 0 (dtm ; 
b < £^©*m£#7^;Wb£ftWTfc«J;i>) -c&Sfll&S 1 lB«©e?\/ 

5. HRS; (1A) X£(1B) fc^vv^ Y#h U 7;v*D^;i^T-&!K n# 
ltf*Ds X*s/?H)-^^Dr;i/i (c:®SiiM2i!?t)20ffl7My^;i/ 

6. srassiSB«©*b£»©-5*s fitT.fcw*nsv^-rn*0fl3^»*fei±* 




(2) (3) 
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7. -jftS (1A) Xtt(lB) fcfcwtx x#. tf-D-^mt^^i/g (CI© 

8. (1A) Xtt(lB) fcfcWCs X#x ^-D-^t^y^vS (£© 

mmm.7)^^y^)^~^m^ i *> u< ttaft©*KaE#r^;wb*ntv> 

5) l|B«©^^^-;i/SIW*feH:^©E^tfF^b9 S^o 

9. -ttSC (1A) Xtt(lB) fc*V>Tx Y«t 1 ~ 3 ©®i7;^MX^ 
^fai~6©^-7;^D®KT;i/+;VT?feDs n#lT-<fe!K X#0-D-^;Hi 

^>;vg (c©£ttjft«ft 2 <p& 2 o (DT)iij j A n& 

s ^MmT•^§*Xtt7' l ;-;^^a57>^©4»*V^Tmgl^nTV^^T7;l/^^ 
;i^Xtt$S®&©7 xr;vStfe R1,R2,R4 £tfR5 ©V^ftfr-otfAD^ 

10. hrs (ia) xtt(iB) fc^wtx y*m t>x nan-c&tK x 

at^w^s^mmssT- 1 *> u< ««&© 

fift7;i/*Mt*D> R4 R5 #7 yftJft'C&Sll&H 1 BUOK^V^ 
-;i>g§$#£feft*©Elltofcif&l/3 3J& 0 

1 1. -m, (1A) Xtt(lB) K£Wt\ Ytfi*?)V&T'&t)s n^l^Ds X 
#/? K7 ^ ( £ ©g£$» 2 j> 2 0 ©7V1/* 7 {£» 
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12. HR^ (1A) Xfck(lB) tt^Ts Ytf^f-;i^T?*Dx n^lfife^ X 

ifiP-Q-yfru ( £ ©gyj^gt 2 2 o ®7;v* 7 w jml &a 

13. -flSs£ (1A) Xtt(lB) Y^^St?$)D> n^lt^OsX 
#0 -D-TVi/3 ( c ©g&$3s$t 2 £ 2 o ©TVi/ft 7 -f M 

14. HRS (1A) Xtt(lB) fc£l>Ts Ytf^l^ifeDs n#lf&tK X 
&/3 -D-7*;urj ^; ( 2 £> 2 o ©tvvtj 7 -f 

7)Vzi ^i/jjM-fr&s W'f tomtftZ&X 1 & b < ttttft® 

15. HRsS (1A) Xtt(lB) fc£V>T> Y#*^l/£T!»Ds njFl-CfcDs X 

#/? -D-^;i/3 7 s/;wai ( £©£ttftftft 2 h 2 o 7 m. 

62 



WO 02/36602 



PCT/JP01/09555 



{mr^t ?K R4 Sfctt R5 #7 y*W^-C»«fll*9l 1 tZMW? 

1 6. H&S (1A) Xtt(lB) fcfc^Ts Y^^^aafeSVMihU 7;i/*D^^ 

#**jk^ -fv/D^vs, 77;^MXK7i-;i/it*^ ri 3 R2,R4,r 
4- ((4-^iW7i-M **\»0 -5- (hU7;v^D^^-;i/) -ih 

4-((4-x^l/7xz;v)^^) -5-(h'J7;i/^-D^f-;v) -lH-t^/-;i/-3- 

4- [(4- - l-^>^;i/-5- h 'j7MD^ 

1H- K 7 - 3 - 0 - 0 - D - K 7 7 > V ; 
4> _ [(4' - i^7x-jv) - r -^>^;v-5' -hU7 

;i/#p^;i/-lH-t^/-;i/-3' -0- ( 6 -0-D- 

4- [(4-x^7i-;i/) -l- [(4-p« h^7i^) 

-5-hU7;i/^-D^^;i/-lH-K7\/-;i/-3-0-/5-D-W3^7^ 
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4' - [(4-xfjV7xr;i/) **)V\ -1' - [(4' -* Y*i/7x-)l) 

**)V\ -5' - hU7;v^D^^-;i/-iH-t:7^-;v-3' -o- (6-ft;i/ 

4- [(4-xfji/7i-jb) -l-7x-;i/-5- hU7;^P^^ 
;u-lH- 3 -0-/3-D- 7\H/P ^ > K ; 

4 J - [(4' - x^V7i-;i/) -r -7x-;b-5' ->U7;p 

^-D^^lz-lH-^^^-^-S 5 -0- (6-#;i^h=^» -/3-D-? 
;iot:^^>h* ; 

-1H- K7«-3-0-)9-B-^3 y h* ; 

4 J -[ (3' -7;v*p-4 5 hdr^7x-;y) ^f;H-lSV7DW 
-^^;v-iH-t:7\;-;i/-3'-o- (6-*;v^ -/J-D-Wnt^ 

4-[ (2-7;i/^-D-4-^ h^^7xx;;v)^^;i/]-W v7otr;i/-5-^^;i/- 
1H- ^ v^-;v-3-o- /? — D- 7>=i e v y i/ h* ; 

4'- [(2-7;^P-4-pt FJf>>7x^) -1' ->f 

-*?)V-W-¥7V-)\<-y -0- (6-#;W^ -i5-D-^3K 
7 7 h* ; 

4-[ (3-7J^n-4-^^7xx^) ^^H-H^^DtH-^^H 
H-t7^~;i/-3-0-/?-D-7*;i/3h:7y^h* 
4'-[ (3'-7;^P-4'-^;V7xr.;i/) vrnif^-S'-^^- 

4-[ (4-x^-;i/7x-;i/) ^f-;i/]-wv7Pif;i/-5'-^^;i/-lH-K7\;~ 
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4'-[ (4-if;i/7i-;V) ^fJI/]-HV7PWH'-^f;HH-K7^ 

21. m^ifB©©^^^-^^^^^^®^^^^^^ 5 ^^ 

22. ^ffiM^©^^-^©^??^*^^^^^^^®^^^ 
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